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DEPARTMENT  OF  COMMERCE 
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Administration 

ATLANTIC  BILLFISHES  AND  SHARKS 
Preliminary  Fishery  Management  Plan 

In  accordance  with  the  Fishery  Con¬ 
servation  and  Management  Act  of  1976 
(“the  Act”),  the  Secretary  of  Com¬ 
merce  has  been  notified  by  the  Secre¬ 
tary  of  State  that  Cuba  has  submitted 
an  application  to  fish  for  sharks  with 
longline  gear  within  the  fishery  con¬ 
servation  zone  (FCZ)  ^off  the  Atlantic 
Coast.  The  Secretary' has  determined 
that  the  fishery  management  plans 
for  Atlantic  billfishes  and  sharks  now 
being  prepared  by  several  Regional 
Fishery  Management  Councils,  pursu¬ 
ant  to  Title  III  of  the  Act,  will  not  be 
ready  for  implementation  during  1978 
and,  therefore,  has  prepared  the  Pre¬ 
liminary  Fishery  Management  Plan 
(PMP)  Atlantic  BiUfishes  and  Sharks 
in  accordance  with  section  201(g)  of 
the  Act. 

A  notice  of  availability  of  the  final 
environmental  impact  statement  on 
the  proposed  implementation  of  the 
PMP  was  published  in  the  Federal 
Register  on  November  4,  1977  (42  FR 
57716).  The  PMP  has  been  approved 
imder  appropriate  delegations  of  au¬ 
thority  from  the  Secretary  of  Com¬ 
merce  to  the  Assistant  Administrator 
for  Fisheries,  National  Oceanic  and 
Atmospheric  Administration. 

The  PMP  contains  conservation  and 
management  measures  applicable  to 
foreign  fishing  for  billfishes  and 
sharks  in  the  FCZ  in  the  Atlantic,  the 
Gulf  of  Mexico,  and  the  Caribbean, 
and.  when  implemented,  shall  remain 
in  effect  imtil  superseded  by  an  ap¬ 
proved  and  implemented  fishery  man¬ 
agement  plan(s). 

Propos^  implementing  regulations 
to  govern  foreign  fishing  for  billfishes 
and  sharks  under  this  PMP  were  pub¬ 
lished  in  the  Federal  Register  on  Jan¬ 
uary  24,  1978,  for  public  comment.  All 
comments  received  by  February  20, 
1978,  will  be  considered  in  preparing 
final  regulations.  Copies  of  the  PMP, 
final  environmental  impact  statement, 
and  proposed  regulations  are  available 
for  public  inspection  at  the  following 
locations: 

Environmental  Science  Information 

Center  Library,  Page  Building  2, 

Room  193,  3300  Whitehaven  Street 

NW.,  Washington,  D.C.  20235. 


William  Gordon,  Regional  Director, 
Northeast  Region,  National  Marine 
Fisheries  Service,  NOAA  Federal 
Building,  14  Elm  Street,  Gloucester, 
Mass.  01930. 

William  Stevenson,  Regional  Direc¬ 
tor,  Southeast  Region,  National 
Marine  Fisheries  Service,  NOAA, 
9450  Koger  Boulevard,  St.  Peters¬ 
burg,  Fla.  33702. 

Dated:  January  19, 1978. 

Winfred  H.  Meibohm, 
Associate  Director,  National 
Marine  Fisheries  Service. 
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I.  Introduction 

This  document  presents  a  prelininary  fish¬ 
ery  management  plan  for  Atlantic  billfishes 
and  sharks  describing  the  possible  effects  on 
human  environment  of  implementing  the 
management  plan.  The  preliminary  manage¬ 
ment  plan  has  been  prepared  under  author¬ 
ity  of  the  Fishery  Conservation  and  Man¬ 
agement  Act  of  1976  (FCMA)  and  a  Final 
Environmental  Impact  Statement  has  been 
prepared  in  accordance  with  the  National 
Environmental  Policy  Act  of  1969  (NEPA). 

NEPA  sets  forth  the  strategy  of  the  Con¬ 
gress  to  achieve  coordination  of  Federal  ac¬ 
tivities  and  environmental  consideration. 
NEPA’s  basic  purpose  is  to  ensure  that  Fed¬ 
eral  Officials  weigh  and  give  appropriate 
consideration  to  environmental  values  in 
policy  formulation,  decisionmaking,  and  ad¬ 
ministrative  actions,  in  addition  to  technical 
and  economic  considerations.  Section 
102(2KC)  of  NEPA  requires  preparation  of  a 
detailed  environmental  impact  statement  in 
the  case  of  major  Federal  actions  that  may 
significantly  affect  the  quality  of  the 
human  environment. 

The  Fishery  Conservation  and  Manage¬ 
ment  Act  of  1976  (P!l.  94-265)  provides  for 
the  conservation  and  management  of  fish¬ 
ery  resources  of  the  United  States  by  estab¬ 
lishing  a  fishery  conservation  zone  of  200 
nautical  miles,  within  which  the  United 
States  has  exclusive  management  authority 
over  all  fishery  resources  except  highly  mi¬ 
gratory  species  of  tunas.  The  Act  calls  for 
the  preparation  and  implementation  of  fish¬ 
ery  management  plans,  through  which  the 
objectives  of  a  National  Fishery  Manage¬ 
ment  Program  may  be  accomplished. 

Although  the  Act  exempts  tunas  from  the 
expansion  of  U.S.  jurisdiction  over  fisheries 
resources,  the  Act  does  define  “fishing”  to 
include  any  “activity  which  can  reasonably 
be  expected  to  result  in  the  catching, 
taking,  or  harvesting  of  fish”  (Sec.  3(10)). 
Since  billfish  and  sharks  fall  within  the 
definition  of  “fish"  (Sec.  3(6)),  and  the  Act 
does  not  provide  an  exemption  for  inciden¬ 
tal  take,  billfish  and  sharks  taken  incidental 
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to  the  catch  of  tuna  by  foreign  vessels  can 
be  regulated  within  the  FCZ. 

The  fishery  management  plans  provide 
the  basis  for  regulating  harvest,  predicated 
on  scientific  information  and  involving  the 
needs  of  the  States,  The  commercial  fishing 
industry,  recreational  groups,  consumers, 
environmental  organizations,  and  other  in¬ 
terested  parties.  In  essence,  the  allowable 
catch  of  any  fishery  resource  will  be  based 
on  the  optimum  yield  from  that  resource. 

Foreign  nations  will  be  allowed  to  take 
only  that  portion  of  the  optimum  yield 
which  cannot  be  harvested  by  U.S.  vessels. 
The  Act  further  outlines  a  specific  applica¬ 
tion,  licensing,  permitting,  and  enforcement 
procedure  regarding  the  participation  of 
foreign  nations  in  any  U.S.  fishery. 

II.  Description  of  the  Proposed  Action 

A.  FISHERY  BIANAGEMENT  UNDER  EXTENDED 
JURISDICTION 

The  Fishery  Conservation  and  Manage¬ 
ment  Act  provides  that  the  Secretary  of 
Commerce  must  prepare  preliminary  fish¬ 
ery  management  plans  when  applications 
are  received  from  foreign  nations  for  per¬ 
mission  to  fish  in  the  new  fishery  conserva¬ 
tion  zone,  provided  that  no  fishery  manage¬ 
ment  plan  will  be  prepared  by  a  regional 
fishery  management  council  prior  to  March 
1, 1977.  This  document  is  such  a  preliminary 
fishery  management  plan. 

A  preliminary  management  plan  describes 
the  fishery,  provides  a  preliminary  estimate 
of  the  optimum  yield,  the  U.S.  capacity,  and 
the  total  allowable  level  of  foreign  fishing 
(if  any).  In  addition,  the  preliminary  plan 
contains  permit  requirements  for  foreign 
fishing  vessels,  as  well  as  data  reporting  pro¬ 
cedures  that  must  be  met  during  fishing  ac¬ 
tivities. 

Preliminary  management  plans  become 
effective  March  1,  1977  or  thereafter,  and 
remain  in  effect  until  superseded  by  ap¬ 
proved  Regional  Fishery  Management 
Council  plans  or  Secretarial  plans.  Regula¬ 
tions  implementing  preliminary  manage¬ 
ment  plans  may  be  promulgated  by  the  Sec¬ 
retary. 

A  foreign  nation  begins  entry  into  a  U.S. 
fishery  through  the  signing  of  a  Governing 
International  Fishery  Agreement  prior  to 
making  formal  application  for  fishing 
rights.  This  agreement  acknowledges  the 
exclusive  fishery  management  authority  of 
the  United  States  and  forms  a  binding  com¬ 
mitment  on  that  nation  to  comply  with  the 
terms  and  conditions  specified  under  the 
Act. 

The  Secretary  of  State,  in  cooperation 
with  the  Secretary  of  Commerce,  deter¬ 
mines  that  allocation  of  the  total  allowable 
surplus  the  applicant  will  receive. 

B.  ENVIRONMENTAL  SETTING 

1.  Geophysical  Setting 

Fishing  for  billfishes  and  sharks  in  the 
Gulf  of  Mexico  and  Atlantic  Ocean  is 
mostly  in  oceanic  waters  varying  in  depth 
from  100  meters  to  well  over  1,000.  Bottom 
topography  plays  a  relatively  unimportant 
role  since  the  fishery  is  essentially  a  surface 
fishery.  However,  canyons,  seamounts,  and 
other  major  geographical  configurations  are 
distinctive  features  in  the  area  where  the 
fishery  is  most  intense. 

2.  Biological  Systems 

The  open  ocean  pelagic  environment  is  in¬ 
habited  by  predators  such  as  tunas,  bill- 


fishes  and  sharks.  Other  important  sport 
fish,  however,  are  found  in  association  with 
tunas,  billfishes,  and  sharks.  These  include 
dolphin-fish  tCoryphaena  hippurus),  wahoo 
lAcanthycybium  solanderi),  Mng  mackerel 
iScomperomonis  cavalla)  and  great  barra¬ 
cuda  tSphyraena  barracuda).  The  principal 
species  taken  by  the  Atlantic  pelagic  long- 
line  fishery  are  listed  on  page  4.  Except  pos¬ 
sibly  for  some  mid-water  fishes  or  some  of 
the  squids,  no  other  resource  presently  of 
equal  commercial  importance  exists  in  the 
same  area  or  at  the  same  seasons  as  these 
pelagic  fishes.  Marine  mammals  are  rarely 
associated  with  billfishes. 

List  of  Principal  Species  Taken  by  the 
Atlantic  Pelagic  Longline  Fishery 

TUNAS 

Yellowfin  tuna,  Thunnus  albacares. 

Albacore,  Thunnus  alalunga. 

Bluefin  tuna,  Thunnus  thynnus. 

Bigeye  tuna,  Thunnus  obesus. 

Skipjack  tuna,  Euthynnus  pelamis. 

Blackfin  tuna,  Thunnus  atlanticus. 

BILLFISHES 

Sailfish,  Istiophorus  platypterus. 

Blue  marlin,  Makaira  nigricans. 

White  marlin,  Tetrapturus  albidtts. 

Longbill  spearfish,  Tetrapturus  pfluegeri. 
Swordfish,  Xiphias  gladius. 

SHARKS 

Longfin  mako,  Isurus  paucus. 

Blue  shark,  Prionace  glauca. 

Shortfin  mako  shark,  Isurus  oxyrinchus. 
Night  shark,  Hypoprion  signatus. 

Oceanic  white  tipshark,  Carcharhinus  longi- 
manus. 

Scalloped  hammerhead  shark,  Sphyma 
lewini. 

Silky  shark,  Carcharhinus  falciformis. 
Thresher  shark,  Alopiasvulpinus. 

Tiger  shark,  Galeocerdo  cuvieri. 

Bignose  shark,  Carcharhinus  altimus. 
Porbeagle  shark,  Lamna  nasus. 

Spinner  shark,  Carcharhinus  maculipinnis. 
Bigeye  thresher  shark,  "AZoptas  supercilio- 
sus. 

Great  hammerhead  shark,  Sphyma  mokar- 
ran. 

Smooth  hammerhead  shark,  Sphyma  zy- 
gaena. 

Galapagos  shark,  Carcharhinus  galapagen- 
sis. 

OTHERS' 

Dolphin.  Coryphaena  hippurus. 

King  mackerel,  Scomberomorus  cavalla.. 
Wahoo,  Acanthocybium  solanderi. 

Great  barracuda,  Sphyraena  barracuda.  ^ 

3.  Social  and  Economic  Setting 
Although  a  variety  of  species  are  caught 
by  the  pelagic  foreign  longline  fishery, 
tunas  and  billfishes  are  of  primary  impor¬ 
tance  to  the  United  States,  and  sharks  are 
of  increasing  importance.  The  recommenda¬ 
tions  of  this  plan  are  made  primarily  with 
respect  to  management  requirements  for 
billfishes  and  sharks,  but  the  recommenda¬ 
tions  are  consistent  with  the  requirements 
for  other  fishes  associated  with  tunas,  bill- 


■Any  non-tuna  species  (e.g.,  dolphin, 
wahoo,  etc.)  not  listed  as  being  covered  by 
this  plan  or  other  plans  are  prohibited  spe¬ 
cies  under  Section  611.13  of  the  Foreign 
Fishing  Regulations  published  in  the  Feder¬ 
al  Register  November  28,  1977,  Volumn  42, 
No.  228. 


fishes  and  sharks.  The  management  require¬ 
ments  of  tuna  are  not  addressed  in  the  plan, 
since  highly  migratory  species  are  excluded 
from  U.S.  management  authority  by  the 
Fishery  Conservation  and  Management  Act. 

Billfishes  and  sharks  are  among  the  most 
sought  after  targets  of  the  deep-sea  angler. 
Consequently,  a  great  deal  of  attention  is 
focused  on  these  fishes  by  anglers  and  con¬ 
servation  groups.  Although  billfishes  (with 
the  exception  of  swordfish)  are  not  .com¬ 
monly  utilized  for  food  along  the  Atlantic 
and  Gulf  coasts,  they  are  desirable  as  food 
in  the  Caribbean  and  frequently  command  a 
high  price.  Billfishes  and  sharks  are  also  a 
significant  and  valuable  by-catch  of  the 
tuna  longline  fishery.  Tima  longline  fisher¬ 
ies  in  the  Fishery  Conservation  Zone  (FCZ) 
of  the  United  States  are  carried  out  primar¬ 
ily  by  Japan.  South  Korea  and  Taiwan  also 
have  tuna  longline  fleets  in  the  Atlantic, 
but  presently  fish  mainly  in  the  equatorial 
and  south  temperate  oceans. 

The  U.S.  swordfish  fishery,  although  rela¬ 
tively  small,  is  a  valuable  fishery  in  terms  of 
price-per-unit-catch.  One  of  the  restraining 
factors  on  the  domestic  swordfish  fishery  is 
the  present  Food  and  Drug  Administration 
(FDA)  restriction  on  the  interstate  sale  of 
swordfish  containing  more  than  0.5  parts 
per  million  mercury.  There  is  some  evi¬ 
dence,  however,  that  despite  these  restric¬ 
tions,  a  considerable  amount  of  swordfish  is 
transported  from  southern  landing  areas  to 
metropolitan  markets  in  the  northeastern 
United  States  where  it  commands  a  high 
price.  Many  of  these  landings  are  unreport¬ 
ed  and  there  are  few  accurate  data  on  land¬ 
ings  of  swordfish  in  Canada  or  the  United 
States.  Undoubtedly,  any  easing  or  removal 
of  present  FDA  restrictions  would  result  in 
a  dramatic  expansion  of  the  fishery  and 
possible  rapid  declines  in  catch-per-unit- 
effort,  average  individual  size,  and  economic 
return  (Caddy,  1976).  Swordfish  are  the 
target  of  the  Canadian  longline  fishery  off 
the  New  England  coast  of  the  United  States. 

Sportfishing  for  sharks  is  increasing  rap¬ 
idly  in  popularity.  Shark  fishing  does  not 
require  a  large  initial  investment  and  sharks 
are  readily  available  along  most  coastal 
areas  of  the  United  States.  Fishing  for 
sharks  is  particularly  populi^  off  the  east¬ 
ern  United  States  where  organized  shark 
fishing  tournaments  and  shark  fishing  clubs 
are  numerous. 

4.  Relevant  Problems  and  Issues 

Both  foreign  and  domestic  fishermen  uti¬ 
lize  billfishes  and  sharks  in  the  Fishery 
Conservation  Zone,  but  the  stocks  of  these 
species  also  extend  outside  the  zone.  In  ad¬ 
dition,  there  is  a  history  of  conflict  between 
foreign  and  domestic  fishermen  who  occupy 
the  same  fishing  grounds. 

Other  problems  include  the  prevention  of 
overfishing  of  the  total  stocks  and  the  es¬ 
tablishment  of  an  optimum  yield  for  the 
FCZ.  One  of  the  major  problems  in  the  bill- 
fish  fishery  is  lack  of  information  on  the 
status  of  stocks.  The  Japanese  catch  and 
effort  data  (Table  1.  Figures  1.  2.  3.  4)  sug¬ 
gest  changes  in  the  abundance  of  billfish 
stocks,  yet  the  adequacy  of  these  data  for 
determining  the  significance  of  these 
changes  is  in  question  because  for  the  most 
part,  the  billfish  catch  is  incidental  to  the 
directed  fishery  for  tunas.  The  management 
recommendations  in  this  plan  are  designed 
to  minimize  conflict  between  domestic  and 
foreign  users,  encourage  development  of  an 
international  management  regime,  and 
maintain  availability  of  billfishes  and 
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maintain  availability  of  billfishes  and 
sharks  to  the  expanding  UJ5.  fisheries. 

.  c.  th£  preliminary  fishery  management 

PLAN 

1.  Preliminary  Description  of  Fishery 

a.  Areas  and  stocks  involved:  The  fishery 
for  billfishes  and  sharks  in  the  Atlantic 
Ocean  and  adjacent  seas'  is  conducted  pri¬ 
marily  by  those  nations  that  maintain  long- 
line  fleets.  The  foreign  longline  fishery  op¬ 
erates  throughout  the  entire  range  of  all  of 
the  Atlantic  billfishes.  Wise  and  Davis 
(1973)  show  the  distribution  of  billfishes  in 
the  area  of  the  Japanese  longline  fishery. 

Within  the  PCZ  the  main  concentration 
of  longline  fishing  effort  is  in  the  northern 
Gulf  of  Mexico  in  the  spring  and  summer 
and  off  northeastern  United  States  in 
summer  and  early  fall  as  determined  from 
published  Japanese  fishing  records.  Foreign 
longliners  also  fish  within  the  PCZ  off 
Puerto  Rico  but  their  effort  and  the  catch 
of  billfishes  are  minimal. 

There  is  a  small  but  growing  longline  fish¬ 
ery  for  swordfish  by  Canada  and  the  United 
States  off  the  New  England  coast  in  the 
summer.  Fishing  by  U.S.  vessels  extends 
into  the  Gulf  of  Mexico  and  off  the  east 
coast  of  Florida  during  the  winter  months. 
Since  1975,  Florida  fishermen,  including 
some  of  the  ones  displaced  from  the  U.S. 
fishery  for  spiny  lobsters  in  the  Bahamas, 
have  fished  for  swordfish  off  Florida.  Both 
commercial  and  recreational  fishermen  are 
involved  in  this  fishery.  There  is  increasing 
interest  and  activity  in  fishing  for  swordfish 
in  the  Gulf  of  Mexico  and  along  the  South 
Atlantic  coast  of  the  U.S.  The  swordfish 
fishery  is  a  night  fishery  and  the  catch  of 
other  billfishes  is  minimal. 

Off  the  Gulf  and  Atlantic  coasts  of  the 
United  States  there  is  a  directed  domestic 
sport  fishery  for  billfishes  operating  within 
200  miles  of  the  coast.  In  the  1950’s  sport 
fishing  for  billfishes  was  concentrated  in 
only  a  few  areas  along  the  Atlantic  coast. 
Sport  fishing  in  the  Gulf  of  Mexico,  for  ex¬ 
ample,  was  almost  nonexistent.  In  recent 
years,  however,  newer  and  faster  fishing 
boats  have  provided  more  opportunities  to 
fish  for  billfishes  in  areas  where  previously 
no  fishing  took  place.  Now,  sport  fishing  for 
billfishes  takes  place  from  every  state  along 
the  Atlantic  and  Gulf  coasts  south  of  Mas¬ 
sachusetts  as  well  as  from  Puerto  Rico  and 
the  U.S.  Virgin  Islands  (Austin,  et  al.,  1976). 
Anglers  from  the  United  States  also  fish  ex¬ 
tensively  in  foreign  waters  with  their  own 
vessels  as  well  as  in  chartered  vessels  of  the 
host  nation. 

The  sailfish  is  primarily  a  coastal  species, 
while  the  spearfish  and  the  two  marlins  are 
more  oceanic  in  their  habitat.  The  sword¬ 
fish  ranges  throughout  both  areas  but  is 
probably  found  in  greater  concentrations 
relatively  near  land  masses.  In  the  western 
Atlantic  there  are  apparently  two  stocks  of 
blue  marlin;  one  in  the  South  Atlantic  and 
one  in  the  North  Atlantic  (Mather,  Jones, 
and  Beardsley,  1972).  The  stocks  of  white 
marlin  also  appear  to  be  separate  in  the 
North  and  South  Atlantic  based  on  longline 
catch  records  and  tag  returns.  Tag  return 
data  also  suggest  that  there  may  be  two  or 
more  stocks  in  the  North  Atlantic;  one  sum¬ 
mering  off  the  mid-Atlantic  coast  of  the 


'Unless  otherwise  noted,  the  term  Atlan¬ 
tic  includes  the  Caribbean  Sea  and  Gulf  of 
Mexico. 


United  States  and  the  other  in  the  Gulf  of 
Mexico.  Both  of  these  groups  apparently 
spend  the  winter  off  Venezuela  (Mather  et 
al.,  1972).  Tag  returns  from  sailfish  show 
mostly  localized  movements  and  relatively 
few  long  distance  migrations.  It  is  likely 
that  separate  stocks  are  present  in  the  west¬ 
ern  halves  of  the  North  and  South  Atlantic 
although  further  partitioning  with  existing 
data  is  impossible.  Nothing  is  known  about 
the  stock  structure  of  the  longbill  spearfish. 
There  is  some  evidence,  although  inconclu¬ 
sive,  that  separate  races  or  sub-stocks  of 
swordfish  occur  in  the  western  North  Atlan¬ 
tic.  Beckett  (1974)  stated  that  although 
average  size  and  catch  rates  in  individual  1°- 
square  areas  dropped  markedly  after  several 
seasons’  fishing,  expansion  of  fishing  into 
adjacent  unfished  areas  subsequently  yield¬ 
ed  larger  fish  and  higher  catch  rates.  In  ad¬ 
dition,  slight  differences  in  morphometric 
measurements  have  been  detected,  especial¬ 
ly  between  fish  from  Georges  and  Grand 
Banks  (Caddy,  1976). 

Pelagic  sharks  have  been  taken  for  many 
years  by  sports  fishermen  from  Maine  to 
Texas.  In  this  area,  at  least  20  species  which 
exceed  100  pounds  when  fully  grown  are 
taken  by  anglers  (J.  Casey,  NMFS,  pers. 
comm.).  Gentle  (Masters  Thesis,  Univ.  of 
Miami,  1977)  lists  sharks  as  one  of  the  sport 
fishes  of  primary  interest  to  fishermen  on 
charterboats  in  Dade  County,  Florida. 
There  is  also  a  growing  interest  in  recre¬ 
ational  fishing  for  sharks  throughout  their 
range.  Blue,  mako,  porbeagle,  blacktip, 
silky,  and  dusky  sharks  are  among  the  spe¬ 
cies  most  highly  prized  by  recreational  fish¬ 
ermen. 

Meaningful  stock  assessment  for  shark 
populations  in  the  area  of  concern  is  diffi¬ 
cult  for  a  variety  of  reasons.  (1)  There  has 
never  been  a  directed  fishery  on  sharks  si¬ 
zeable  enough  to  produce  landings  which 
might  reflect  the  potential  sustainable 
yield— most  shark  catches  have  been  made 
incidental  to  other  fisheries.  (2)  Many,  prob¬ 
ably  most,  of  the  sharks  taken  as  incidental 
catches  in  U.S.  fisheries  have  been  discard¬ 
ed.  In  the  era  when  shark  livers  were  valued 
as  vitamin  sources  (1938-50)  livers  were  ex¬ 
tracted  at  sea  and  the  carcasses  discarded. 
(3)  Sharks  taken  in  directed  fisheries  for  use 
in  manufacturing  shark  skin  leather  repre¬ 
sented  only  small  marginal  operations  at  Sa¬ 
lerno,  Key  West,  and  Marco,  Florida,  and  in 
a  few  other  areas. 

b.  Statistical  history  of  exploitation:  Prior 
to  the  entry  of  Japanese  longline  vessels 
into  the  Atlantic  in  1956,  the  only  fisheries 
for  billfishes  in  the  western  Atlantic,  other 
than  sport  fishing  and  some  swordfish  har¬ 
pooning,  were  small  subsistence  fisheries 
throughout  the  Caribbean  and  off  South 
America.  Even  sport  fishing  was  limited  to  a 
few  charterboats  and  a  relatively  small 
number  of  private  vessels.  In  1956  the  Japa¬ 
nese  first  began  longlining  in  the  Atlantic 
and  rapidly  expanded  their  efforts;  in  1965 
they  set  almost  100  million  hooks  and 
caught  almost  300,000  billfishes.  The  Japa¬ 
nese  effort  diminished  considerably  in  the 
late  1960’s  and  early  1970’s.  The  entry  of 
Cuba,  South  Korea,  Taiwan,  and  Venzuela 
into  the  fishery  more  than  made  up  for  the 
decrease  in  Japanese  effort  (Kikawa  and 
Honma,  1975).  'Table  1  shows  the  total  catch 
of  billfishes  and  the  fishing  effort  in  the 
entire  Atlantic  Ocean  by  the  Japanese  fleet 
from  1956  through  1974.  The  category  sail¬ 
fish  includes  the  spearfishes  since  the  Japa¬ 
nese  do  not  discriminate  between  the  two  or 
more  species.  However,  there  is  some  evi¬ 


dence  that  most  of  the  catch  consists  of 
spearfishes  because  the  sailfish  is  mainly  a 
coastal  species  and  for  the  most  part  stays 
out  of  the  range  of  high-seas  longline  oper¬ 
ations.  This  is  substantiated  by  a  lack  of  tag 
returns  of  sailfish  from  commercial  long- 
liners.  Table  2,  taken  from  Kikawa  and 
Honma  (1975),  shows  the  longline  catch  of 
billfishes  (excluding  swordfish)  by  countries 
other  than  Japan;  fishing  effort  is  not  avail¬ 
able  for  these  vessels.  However,  vessels  of 
South  Korea  and  Taiwan  did  not  fish  within 
the  U.S.  Fishery  Conservation  Zone.  For¬ 
eign  (Japanese,  South  Korea,  and  Taiwan¬ 
ese)  vessels  take  about  6^o  of  their  total  bill- 
fish  catch  within  the  FCZ  (Tables  1,2,12).  It 
was  necessary  to  estimate  this  figure,  since 
the  catches  are  reported  by  5'-squares 
which  do  not  conform  exactly  to  the  bound¬ 
aries  of  the  FCZ. 

The  swordfish  fishery  was  initially  a  U.S. 
and  Canadian  harpoon  fishery  operating 
primarily  off  New  England  and  the  mari¬ 
time  provinces  of  Canada.  Catches  ranged 
between  725-2,800  metric  tons  up  until  1963 
when  the  longline  method  was  introduced 
and  landings  went  to  almost  10,000  tons 
(Table  3).  Landings  began  to  decline  stead¬ 
ily  to  a  low  of  about  32  tons  in  1971,  a  level 
prompted  by  the  increasing  concern  and  en¬ 
forcement  of  the  ban  of  swordfish  contain¬ 
ing  mercury  levels  greater  than  0.5  parts  per 
million.  However,  catches  have  begun  to  in¬ 
crease  since  then. 

Although  it  was  not  possible  to  estimate 
the  foreign  catches  of  sharks  within  the 
FCZ,  there  have  been  significant  U.S.  recre¬ 
ational  catches  of  sharks  documented  for 
the  FCZ  since  1965  (Deuel  and  Clark,  1968; 
Deuel,  1973). 

(c)  Significance  of  the  historic  domestic 
fishery;  The  development  of  the  U.S.  sport 
fishery  for  billfishes  and  sharks  in  the  At¬ 
lantic  is  well  documented  in  various  books 
and  popular  articles.  The  first  billfish  taken 
on  rod  and  reel  sport  fishing  gear  was 
caught  off  Miami,  Florida,  some  time 
around  1900.  Since  then  the  development  of 
fishing  gear,  boats,  techniques,  and  the  ex¬ 
pansion  of  both  the  number  of  anglers  (See 
II  C  e  (1),  page  13)  and  the  fishing  grounds 
have  been  rapid.  These  activities  have  eco¬ 
nomic  significance  for  local  communities  on 
the  Atlantic  Coast. 

Fishing  for  billfishes  is  considered  by 
most  fishermen  to  be  the  ultimate  test  in 
saltwater  sport  fishing  and  therefore  has 
developed  a  charisma  and  aura  of  grandeur 
about  it  that  has  been  further  enhanced  by 
the  writings  of  Hemingway,  Zane  Grey,  and 
others.  Partly  because  of  this,  the  capture 
of  billfishes  by  other  than  anglers  for  pur¬ 
poses  other  than  the  pure  excitement  of 
catching  a  billfish  is  viewed  with  disfavor  by 
the  sport  fishing  community.  CTompetition 
for  the  available  fish  is  increasing  within 
the  sport  fishery  itself  and  unsuccessful 
fishing  days  are  often  blamed  on  overfish¬ 
ing  by  foreign  longline  fleets. 

d.  Types  and  numbers  of  vessels  em¬ 
ployed:  (1)  Domestic. 

In  the  U.S.  sport  fishery,  billfishes  and 
sharks  are  caught  from  a  variety  of  vessels. 
Generally,  vessels  are  from  20  to  60  feet 
long  and  the  method  of  power  ranges  from 
outboard  engines  to  large  diesels.  Marlin 
fishing,  as  opposed  to  sailfish  fishing,  usual¬ 
ly  requires  a  larger  vessel  with  an  inboard 
diesel  engine  because  of  the  distance  that 
has  to  be  traveled  to  reach  suitable  fishing 
grounds.  In  many  areas  off  the  east  and 
Gulf  coasts  of  the  United  States,  productive 
marlin  waters  may  be  as  much  as  60-75 


FEDERAL  REGISTER,  VOL  43,  NO.  19— FRIDAY,  JANUARY  27,  1978 


NOTICES 


3821 


miles  from  shore,  and  sea  conditions  are  fre¬ 
quently  too  rough  for  small  vessels.  Sailfish 
and  sharks,  however,  are  frequently  caught 
within  sight  of  land  and  are  therefore  well 
within  range  of  small  outboard  powered  ves¬ 
sels.  Off  the  southeast  Florida  coast  from 
Key  West  to  Stuart,  for  example,  large 
numbers  of  saUflsh  and  some  white  marlin, 
blue  marlin,  and  swordfish  are  caught  each 
year  by  fishermen  in  outboard-powered  ves¬ 
sels  16-25  feet  long. 

A  1968  survey  of  recreational  fishermen 
from  Massachusetts  to  Texas  estimated  that 
2,468  vessels  fished  for  billfishes  from  SO 
ports  (Austin  et  al.,  1976).  That  survey  indi¬ 
cated  a  large  and  growing  recreational  inter¬ 
est  in  billfishes  and  estimates  were  project¬ 
ed  to  1975  and  1980.  A  September.  1976  poll 
of  southeastern  state  conservation  agencies 
estimated  over  130,000  private  and  over 
1,000  charter  vessels  capable  of  fishing  for 
billfishes  (Table  4).  Ridgely  (1975)  estimat¬ 
ed  that  in  the  Gulf  and  Atlantic  regions,  a 
total  of  801,000  privately-owned  recreational 
vessels  fished  in  salt  water.  Although  these 
several  estimates  provide  a  wide  range  of 
values,  all  indicate  that  the  number  of  do¬ 
mestic  recreational  fishermen  exploiting  the 
billfish  resource  is  large  and  the  potential 
for  capturing  these  billfishes  is  substantial. 

The  U.S.  commercial  fishery  for  swordfish 
is  conducted  by  longline  and  harpoon  ves¬ 
sels.  U.S.  longliners  are  generally  much 
smaller  than  foreign  longliners  and  set  from 
200-1,000  hooks  per  set  as  opposed  to 
aroimd  2,000  hooks  by  Japanese  vessels. 
There  are  no  accurate  estimates  available  of 
the  niunber  of  U.S.  vessels  participating  in 
this  fishery,  but  the  number  is  probably  be¬ 
tween  50  and  100:  about  50  “New  England” 
and  not  more  than  50  “Florida”  vessels  (J. 
Casey.  NMFS,  pers.  comm.). 

(2)  Foreign.  The  number  of  foreign  pelag¬ 
ic  longline  vessels  operating  in  the  Atlantic 
varies  from  year  to  year;  however,  it  is  likely 
that  the  number  is  between  100  and  300. 
The  maximum  number  of  foreign  longline 
vessels  that  have  been  observed  fishing  in 
the  FCZ  of  the  United  States  varied  from  1 
to  13  in  the  Gulf  of  Mexico  and  from  3  to  15 
in  the  South  Atlantic  coast  for  the  years 
1973-75  (Table  5).  In  1977,  however,  almost 
40  Japanese  vessels  were  observed  fishing  in 
the ‘Gulf  of  Mexico  FCZ  (Charles  Fuss. 
NMFS,  pers.  comm.).  Table  6  from  Caddy 
(1976)  gives  the  size  and  number  of  Canadi¬ 
an  vessels  landing  swordfish  in  1968-70. 

e.  Tjrpes  and  numbers  of  fishing  gear  em¬ 
ployed:  (1)  Domestic. 

Almost  all  sharks  and  billfishes,  other 
than  swordfish,  are  caught  on  rod  and  reel. 
Swordfish  are  caught  by  harpoons  and  long- 
lines  (commercial  fishermen)  and  by  rod 
and  reel  (sport  fishermen).  Since  most  bill¬ 
fishes  and  sharks  are  caught  on  rod  and 
reel,  the  number  of  anglers  is  a  minimum 
estimate  of  the  amount  of  fishing  gear  em¬ 
ployed. 

In  1970  an  estimated  63,000  persons  fished 
for  billfishes  and  caught  about  235,000  of 
these  fishes.  Many  of  these  fish  were  re¬ 
leased  alive.  Additionally,  an  estimated 
268,000  persons  fished  for  sharks  (including 
dogfish)  and  caught  about  1,363,000  sharks 
(Deuei,  1973).  Therefore,  recreational  fish¬ 
eries  for  billfishes  and  sharks  have  substan¬ 
tial  economic  impact  on  U.S.  coastal  com¬ 
munities. 

The  number  of  billfish  anglers  has  in¬ 
creased  since  1970.  Since  1971  the  National 
Marine  Fisheries  Service  has  conducted 
daily  dock  sampling  along  the  Gulf  of 
Mexico  in  conjunction  with  tournament 


sampling  throughout  the  Gulf,  western 
North  Atlantic,  and  Caribbean  Sea.  The  re¬ 
sults  of  these  surveys  are  shown  in  Table  7. 
North  Carolina  State  officials  estimated 
that  between  1970  and  1975  the  number  of 
vessels  participating  in  billfish  tournaments 
in  Morehead  City  increased  from  34  to  117 
(North  Carolina  Wildlife  Resources  Com¬ 
mission,  Division  of  Marine  Fisheries,  pers. 
comm.).  In  Puerto  Rico  the  number  of  ves¬ 
sels  participating  in  marlin  tournaments  in¬ 
creased  from  14  in  1954  to  70  in  1975 
(Donald  Erdman,  Department  of  Agricul¬ 
ture,  Commonwealth  of  Puerto  Rico,  pers. 
comm.).  Although  exact  figures  are  not 
available,  Alabama,  Florida,  South  Carolina 
and  Texas  have  reported  steady  increases  in 
the  rate  of  recreational  vessel  acquisitions, 
many  of  a  size  and  type  suitable  for  billfish¬ 
ing.  For  example,  in  South  Carolina  the 
rate  of  vessel  acquisitions  increased  30%  in 
the  last  2  years,  from  a  base  of  5,500  vessels, 
whereas  Florida  registers  almost  half  a  mil¬ 
lion  vessels  annually. 

(2)  Foreign.  Pelagic  longline  is  the  prima¬ 
ry  gear  used  by  foreign  tuna  vessels  with 
the  FCZ.  A  typical  piece  of  gear  fished  by  a 
single  vessel  may  stretch  for  60-70  miles  and 
fish  as  many  as  2,000  hooks.  The  gear  is  set 
and  hauled  approximately  once  every  24 
hours.  Since  the  Japanese  began  fishing  in 
the  Atlantic  in  1956,  they  have  published  re¬ 
cords  of  the  niunbers  of  hooks  fished  and 
the  number  of  each  species  caught  by  5° 
square  of  latitude  and  longitude.  The 
number  of  hooks  fished  by  the  Japanese  in 
the  Atlantic  increased  rapidly  to  a  peak  of 
97.5  million  in  1965  but  since  then  has  fluc¬ 
tuated  around  40  million.  With  the  entry  of 
South  Korea  and  Taiwan  into  the  fishery  in 
the  late  1960’s  and  a  subsequent  rapid  buil¬ 
dup  of  their  effort,  the  total  number  of 
hooks  fished  in  the  entire  Atalntic  by  all 
participants  at  present  is  probably  between 
150  and  200  million.  Within  the  FCA,  the 
number  of  hooks  fished  by  Japanese  long- 
line  vessels  has  averaged  3.9  million  (1970- 
74)  and  ranged  from  1.4  million  (1970)  to  7.2 
million  (1971)  in  this  5-year  period.  At  pre¬ 
sent,  longline  vessels  of  South  Korea  and 
Taiwan  do  not  fish  in  the  FCZ. 

f.  Historical  impact  of  foreign  fishing  on 
domestic  fishery:  (1)  Competition  for  avail¬ 
able  stocks. 

The  U.S.  sport  fishery  for  billfishes  is  sea¬ 
sonal,  particularly  for  the  marlins.  Both  the 
white  and  blue  marlin  stocks  in  the  Western 
North  Atlantic  make  extensive  seasonal  mi¬ 
grations  (Mather  et  al.,  1972)  and  are  avail¬ 
able  to  U.S.  fishermen  off  their  shores  for 
only  part  of  the  year.  The  longline  fishery, 
however,  is  highly  mobile  and  moves  season¬ 
ally  to  follow  the  major  concentrations  of 
tunas.  Sport  fishermen  frequently  state 
that  when  longliners  have  been  fishing  in  a 
particular  area,  sport  fishing  for  billfishes  is 
poor  for  some  time  afterwards. 

(21  Gear  conflicts.  There  are  numerous 
areas  along  the  Atlantic  and  Gulf  coasts  of 
the  United  States  where  U.S.  sport  fisher¬ 
men  come  into  direct  contact  with  Japanese 
longliners.  Some  of  these  are  in  the  Gulf  of 
Mexico  off  Port  Aransas,  Texas,  and  the 
Mississippi  Delta;  off  Cape  Hatteras,  North 
Carolina;  and  off  New  Jersey  and  Maryland. 
U.S.  fishermen  have  reportedly  destroyed 
longline  gear,  although  there  is  no  record  of 
U.S.  sport  fishing  gear  being  damaged  by 
foreign  fishermen  (NMFS  Enforcement 
Agent  Reports,  1976,  St.  Petersburg).  Con¬ 
flicts  between  foreign  commercial  and  U.S. 
sport  fishermen  reached  a  peak  in  the  late 
1960’s  and  prompted  private  negotiations 


between  representatives  of  the  Japanese 
fishing  industry  and  the  U.S.  sport  fishing 
industry.  These  negotiations  resulted  in  an 
informal  understanding  between  the  two 
parties  that  Japanese  vessels  would  restrict 
their  fishing  to  areas  other  than  those 
where  U.S.  sport  fishermen  fished  for  bill¬ 
fishes,  and  to  discourage  the  destruction  of 
Japanese  longline  gear. 

(3)  Nontarget  species  mortalities.  Bill¬ 
fishes  and  sharks  are  non-target  species  in 
the  pelagic  longline  fishery;  they  are  target 
species  in  the  U.S.  sport  fishery.  Swordfish 
are  target  species  in  the  domestic  harpoon 
and  longline  fisheries,  the  Canadian  long- 
line  fishery  and  the  U.S.  sport  fishery. 
Mather  et  al.,  (1972)  estimated  that  the 
annual  mortality  rate  for  white  marlin  was 
27%  based  on  tag  return  data,  and  de  Sylva 
(1957)  indicated  that  sailfish  have  a  high 
natural  mortality  rate  based  on  his  analysis 
of  length  frequency  data.  There  are  no  data 
on  the  mortality  rates  of  any  of  the  species 
of  sharks.  Dolphin-fish,  wahoo,  and  king 
mackerel  are  non-target  species  in  the  U.S. 
fishery  for  billfishes  but  comprise  an  impor¬ 
tant  and  often  desirable  portion  of  the 
catch.  These  species  are  also  taken  as  inci¬ 
dental  catch  in  the  pelagic  longline  fishery, 
but  amounts  are  unsown. 

(4)  Economic  interactions.  Work  has  been 
done  on  the  economics  of  various  coastal 
communities  and  also  on  the  impact  of  fish¬ 
ing  in  some  of  these  communities  (Daniel. 
1974;  Marr.,  1974).  However,  this  informa¬ 
tion  generally  has  not  been  applied  to  shark 
and  billfish  fisheries.  The  data  that  are 
available  (Gentle,  MS)  indicate  that  the  eco¬ 
nomic  impact  is  significant. 

g.  History  of  Regulation  of  foreign  fisher¬ 
ies: 

The  longline  fishery,  except  for  exclusion 
from  the  12-mile  zone  was  not  regulated 
before  1975.  In  1975  and  1976  the  Japanese 
fishery  operated  under  bluefin  tima  regula¬ 
tions,  promulgated  by  the  International 
Commission  for  the  Conservation  of  Atlan¬ 
tic  Tunas  (ICCAT).  These  regulations  did 
not  greatly  affect  the  overall  longline  fish¬ 
ing  effort  and  thus  had  little  or  no  effect  on 
the  catch  of  billfishes. 

h.  History  of  cooperative  research,  conser¬ 
vation.  and  data  exchange: 

Jn  recent  years  the  only  official  exchange 
of  billfish  data  between  foreign  and  U.S.  sci¬ 
entists  took  place  at  the  Hawaiian  Interna¬ 
tional  Billfish  Symposium  in  1972  and  at 
annual  meetings  of  the  International  Com¬ 
mission  for  the  Conservation  of  Atlantic 
Tunas  (ICCAT).  The  Billfish  Symposium 
drew  together  most  of  the  scientists  in  the 
world  who  had  worked  or  were  working  on 
billfishes.  Most  of  the  discussions  dealt  with 
billfish  biology  and  there  was  very  little  in¬ 
formation  on  status  of  stocks. 

Each  year  the  Standing  Committee  on  Re¬ 
search  rmd  Str-,tj'itiC5  of  ICCAT  meets  to  dis¬ 
cuss  recent  research  and  management  prob¬ 
lems  for  Atlantic  tunas  and  billfishes.  Both 
the  U.S.  and  Japan  have  expressed  concern 
over  the  declining  catch  rates  for  white  and 
blue  marlins.  Unofficially,  foreign  and  U.S. 
scientists  routinely  confer  with  each  other 
over  research  activities  and  frequently  ex¬ 
change  data. 

Sharks  have  not  received  extensive  atten¬ 
tion  as  a  fishery  resoiu-ce.  The  Anglo-Ameri¬ 
can  Caribbean  Commission  and  the  United 
Nations  Fishery  Development  Program  in 
the  western  North  Atlantic  have  published 
reports  and  expedited  data  exchange  on  pe¬ 
lagic  sharks.  There  has  been  a  cooperative 
exchange  of  information  on  sharks  between 
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the  United  States  and  Canada  for  many 
years.  Currently  19  countries,  including 
South  Korea,  Japan,  Taiwan,  Cuba,  France, 
Mexico,  Germany,  Italy,  Canada,  and  Ven¬ 
ezuela,  are  cooperating  with  U.S.  scientists 
in  tagging  and  in  recovery  of  tags  to  trace 
migrations  of  sharks. 

2.  Status  of  the  Fishery  Stocks 

a.  Distribution  of  exploited  stocks:  Wise 
and  Davis  (1973)  showed  the  distribution  of 
blue  marlin  in  the  Atlantic  between  40°  N. 
and  20’  S.  latitude  based  on  catch  records  of 
the  Japanese  longline  fleet.  The  major  con¬ 
centrations  were  in  the  western  Atlantic. 
Mather  et  al.  (1972)  stated  that  the  popula¬ 
tions  of  blue  marlin  in  the  North  and  South 
Atlantic  were  probably  distinct  and  hypoth¬ 
esized  a  July-Setember  spawning  season  for 
the  South  Atlantic  group. 

The  White  marlin  stocks  also  appear  to  be 
separate  in  the  North  and  South  Atlantic 
(Mather  et  al.,  1972),  although  Wise  and 
Davis  (1973)  demonstrated  that  consider¬ 
able  mixing  probably  takes  place  in  Janu- 
ary-March  along  the  northern  coast  of 
South  America  based  on  the  distribution  of 
catches  of  the  Japanese  longline  fleet.  As 
with  blue  marlin,  the  major  concentrations 
of  white  marlin  occur  in  the  western  part  of 
the  Atlantic. 

Mather  et  al.  (1972)  suggested  an  even 
further  breakdown  of  the  North  Atlantic 
group  of  white  marlin.  Tag  returns  indicate 
that  most  of  the  white  marlin  in  the  west¬ 
ern  North  Atlantic  winter  off  the  coast  of 
Venezuela.  In  summer,  one  group  migrates 
to  the  mid-Atlantic  Bight  off  New  Jersey 
and  Maryland,  while  another  group  mi¬ 
grates  to  the  northern  Gulf  of  Mexico.  A 
third  group  spends  the  summer  off  Venezu¬ 
ela.  In  the  fall,  the  Gulf  and  mid-Atlantic 
groups  begin  their  migration  back  to  the 
wintering  grounds  off  Venezuela. 

The  distribution  of  sailfish  is  difficult  to 
determine  from  catch  records  of  the  long- 
line  fisheries  since  the  Japanese  include 
spearfish  and  sailfish  in  one  category.  The 
major  concentrations  of  sailfish  in  the  west¬ 
ern  North  Atlantic,  as  determined  from  the 
sport  fishery,  occur  off  the  southeastern 
coast  of  Florida,  throughout  much  of  the 
Caribbean,  particularly  off  eastern  Puerto 
Rico  and  Cozumel,  Mexico;  and  in  the 
northern  and  western  Gulf  of  Mexico. 

Wise  and  Davis  (1973)  found  that  the  dis¬ 
tribution  of  swordfish  taken  by  the  Japa¬ 
nese  longline  fishery  does  not  vary  signifi¬ 
cantly  with  season  or  locality.  They  advised 
caution  in  generalizing  these  findings,  since 
swordfish  apparently  are  night  feeders  and 
their  findings  were  basen  only  on  longline 
gear  fished  during  daylight  hours. 

There  is  little  information  about  the  dis¬ 
tribution  of  pelagic  sharks.  Tag  returns 
from  a  few  species,  however,  indicate  exten¬ 
sive  migrations  occur. 

b.  Abundance  of  exploited  stock:  For  anal¬ 
ysis  purposes  the  area  north  of  the  equator 
and  west  of  40*  W.  longitude  is  considered  to 
encompass  the  entire  range  of  stocks  of  bill- 
fish  and  sharks  under  consideration.  This 
area  is  referred  to  as  either  the  western 
North  Atlantic  or  Northwest  Atlantic.  Catch 
rates  of  blue  marlin,  white  marlin,  and  sail- 
fish/spearfish,  based  on  the  Japanese  long- 
line  data,  are  shown  in  Figiures  1,  2.  and  3. 
The  Index  Area  referred  to  in  the  figures  is 
an  area  in  the  (Caribbean  bounded  by  50*  W. 
longitude,  20°  N.  latitude.  Central  and 
South  America.  It  is  a  center  of  abundance 
for  marlins  and  sailfish  for  which  an  ex¬ 
tended  and  continuous  time  series  of  data  is 


available,  and  in  which  sufficient  effort  has 
been  expended  to  adequately  sample  the 
year  to  year  abundance  of  the  stocks.  The 
Index  Area  was  used  as  the  basis  for  gener¬ 
ating  a  catch  per  unit  effort  (CPUK)  index 
to  be  used  in  stock  analysis.  A  detailed  ac¬ 
count  of  the  analysis  is  presented  in  Otto, 
Zuboy,  and  Sakagawa  (1977).  It  is  apparent 
from  the  figures  that  measures  of  relative 
abimdance  of  marlins  and  sailfish  are  to 
some  degree  area  dependent.  Also,  the  long 
term  trend  in  the  western  North  Atlantic 
(the  assumed  stock  area)  has  been  cyclical, 
i.e..  a  marked  decrease  in  catch  rates  over 
time  is  not  evident.  The  extreme  spike  in 
the  curve  for  blue  marlin  is  at  least  partially 
explained  by  examining  catch  rate  in  weight 
rather  than  numbers  (Figiue  4).  It  appears 
that  for  a  few  years  in  the  early  1960's  the 
catch  was  composed  largely  of  small  fish, 
but  a  great  number  of  them.  This  demon¬ 
strates  why  the  surplus  production 
(Schaefer)  model  should  be  applied  using 
weight  (biomass)  rather  than  numbers.  The 
earlier  analysis  of  billfish  stocks  used  num¬ 
bers  of  fish;  the  current  analysis  estimates 
maximiun  sustainable  yield  (MSY)  in 
weight. 

The  status  of  billfish  and  shark  stocks  in 
the  Western  North  Atlantic  Ocean  was  in¬ 
vestigated  using  a  statistical  base  consisting 
of  data  from  UJS.  recreational  fisheries  sur¬ 
veys,  published  ICCAT  and  FAO  statistics, 
and  annual  reports  of  effort  and  catch  sta¬ 
tistics  in  the  Japanese  tima  longline  fishery 
(1956-1974).  The  last  source  was  extensively 
analysed.  Indexes  of  abundance  using  a 
time-area  strata  from  the  Japanese  data 
were  used  to  calculate  “relative  effort”  fol¬ 
lowing  Gulland  (1974).  Total,  catch  and  rela¬ 
tive  effort  were  then  used  to  calculate  maxi¬ 
mum  sustainable  yield  (MSY)  by  applica¬ 
tion  of  the  Schaefer  model.  MSYs  were  cal¬ 
culated  under  several  assumptions  for  each 
species.  The  following  estimates  were  select¬ 
ed  as  being  most  reasonable  for  manage¬ 
ment  piuiJoses: 


Metric 

tons 

Number  of 
fish 

.  4,000 

40.000  to 
50,000. 

67.000  to 
76.000. 
48,000. 

.  1,000 

Sailfish/spearfish _ 

960 

5,800 

.  41,000 

The  estimates  were  based  on  biomass  and 
are  therefore,  given  in  metric  tons.  However 
an  estimate  in  numbers  of  fish  is  included 
for  reference.  Graphs  of  the  yield  curves  are 
shown  in  Figures  6-10.  The  stocks  appear  to 
be  at  or  near  full  exploitation  in  all  cases. 
The  “low  recreational"  catch  values  were 
used  in  the  MSY  calculations  for  marlins 
and  sailfish  because  they  gave  a  better  fit  to 
the  model  (Tables  9. 10, 11;  Otto,  Zuboy  and 
Sakagwa.  1977).  The  MSY  estimates  for 
sharks  and  swordfish  should  be  considered 
to  be  little  more  than  proforma,  as  the  data 
for  these  species  are  less  reliable  than  the 
marlin  and  sailfish  data. 

c.  Current  fishing  status;  The  amount  of 
foreign  (Japanese)  iongline  fishing  effort  in 
the  FCZ  has  fluctuated  widely  the  past  20 
years;  the  number  of  hooks  set  in  1974  was 
about  2.6  million  and  the  catch  of  billfishes 
was  about  10,600.  The  latest  data  available 
on  the  harvest  of  billfishes  in  the  FCZ  by 
the  Japanese  longline  fishery  are  given  in 
Table  12.  Shown  are  fishing  effort  in  num¬ 


bers  of  hooks  set,  the  niunbers  of  vessel- 
days,  and  the  numbers  of  billfishes  caught 
within  approximately  200  miles  of  the  At¬ 
lantic,  Gulf,  and  Caribbean  coasts  of  the 
United  States.  Vessei-days  were  calculated 
by  dividing  the  total  number  of  hooks  by 
2,000.  This  number  is  the  approximate 
number  of  hooks  set  by  a  single  vessel  in  a 
24-hoiir  period.  Also  shown  in  Table  12  is 
the  average  effort  and  catch  over  a  5-year 
period.  Figure  5  shows  the  approximate  200- 
mile  zone  and  5*  square  of  latitude  and  lon¬ 
gitude  used  to  report  catch  data. 

The  UB.  commercial  fishery  for  billfishes 
is  directed  mainly  at  swordfish.  Landings 
peaked  in  1964  at  1,887  metric  tons,  declined 
to  a  low  of  32  metric  tons  in  1971  due  to  the 
FDA  regulations,  then  rose  to  576  metric 
tons  in  1974. 

Recreational  catches  of  billfishes  are  diffi¬ 
cult  to  ascertain  with  any  degree  of  accura¬ 
cy  however,  one  recent  estimate  (1970) 
placed  the  total  at  235,000  fish  (Deuel, 
1973).  Domestic  catches  and  capacity  are 
presented  in  Section  n  C  3(b)  and  in  Tables 
9. 10. 11.  and  13. 

J.  Optimality 

The  development  of  a  preliminary  U.S. 
policy  on  foreign  billfish  and  shark  fishing 
within  the  U.S.  200-mile  zone  should  consid¬ 
er  the  following  critical  issues: 

(1)  Sound  and  effective  biological  manage¬ 
ment  must  treat  billfish  and  shark  stocks 
throughout  their  ranges.  Management 
policy  should  be  established  through  inter¬ 
national  agreements  between  the  U.S.  and 
other  harvesting  nations. 

(2)  A  number  of  socio-economic  criteria 
can  be  identified  for  evaluating  the  impact 
of  foreign  billfish  and  shark  fishing  on  do¬ 
mestic,  recreational  and  commercial  fisher¬ 
ies.  An  objective  of  this  plan  is  to  maximize 
the  social  and  economic  benefits  to  the  rec¬ 
reational  and  commercial  domestic  fisheries. 
For  billfish  (excluding  swordfish),  the  needs 
of  the  domestic  recreational  fishery  are  met 
by  maximizing  the  quality  of  the  angling  ex¬ 
perience  such  as  the  greatest  number  of  fish 
hooked,  and  by  maintaining  a  high  avail¬ 
ability  of  fish. 

(3)  Pub.  L.  94-265  does  not  give  the  United 
States  authority  to  manage  the  harvest  of 
tunas,  and  the  policy  of  the  United  States  is 
that  tuna  fishery  management  should  be 
conducted  through  international  agree¬ 
ments.  However,  Pub.  L.  94-265  clearly  es¬ 
tablishes  UH.  authority  to  regulate  foreign 
catches  of  billfishes  and  sharks. 

An  international  agreement  on  billfish 
and  shark  management  should  be  vigorous¬ 
ly  pursued.  The  action  described  in  thts 
plam  to  manage  billfish  and  shark  stocks 
within  the  FCZ,  indicates  U.S.  concern  over 
the  status  of  these  stocks  and  our  intention 
to  do  what  we  can  to  protect  them  and  the 
interests  of  n.S.  fishermen  until  such  inter¬ 
national  agreement  can  be  established.  The 
economic  value  of  billfish  and  sharks  to  the 
recreational  fishing  industry  off  the  UB. 
Atlantic  and  Gulf  coasts  is  considerable.  A 
survey  of  the  recreational  billfish  and  tuna 
fishery  along  the  East  and  Gulf  coasts  of 
the  UJS.  in  1968  by  the  University  of  Miami 
examined  fishing  efforts  and  expenditures 
by  only  those  fishermen  who  fished  for  bill¬ 
fishes  and  tuna  (Austin  et  al.,  1976).  Ex¬ 
trapolations  were  made  to  1975  and  1980  by 
Austin  (1976)  and  are  based  on  a  conserva¬ 
tive  annual  rate  of  increase  in  recreational 
fishing  effort  of  1.8  percent  (U.S.  Bureau  of 
Outdoor  Recreation,  1970).  These  data  are 
believed  to  be  minimum  estimates  as  they 
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do  not  include,  for  example,  a  large,  highly 
mobile  fleet  of  trailerable  vessels  that  are 
launched  at  a  great  many  facilities  along 
the  eastern  seaboard  of  the  United  States. 
Moreover,  the  value  of  this  recreation  must 
be  much  larger  than  out-of-pocket  expendi¬ 
tures.  It  was  estimated  in  1968  that  222,545 
angler  days  were  spent  in  fishing  for  bill- 
fish.  This  had  increased  to  259,780  days  by 
1975  and  it  projected  to  reach  278,751  by 
1980. 

a.  Optimum  yield;  The  optimum  yields  for 
these  fisheries  are  based  on  the  percentage 
of  the  maximum  sustainable  yields  deter¬ 
mined  above  (Section  II  c.2.b.)  for  the  West¬ 
ern  North  Atlantic  which  can  be  taken 
within  the  PCZ.  The  optimum  yields  consid¬ 
er  objectives  for  management  of  the  re¬ 
sources  within  the  PCZ  and  foreign  fishing 
which  will  occur  outside  the  PCZ.  The  area 
within  the  PCZ  is  approximately  15  percent 
of  the  total  area  for  which  the  MSY's  for 
the  involved  stocks  were  calculated. 

The  1978  U.S.  domestic  capacities  for  the 
shark  and  billfish  stocks,  based  on  catch 
rates,  are  given  in  Table  13.  It  is  important 
to  note  that  U.S.  recreational  fisheries  for 
billfishes  and  sharks  are  rapidly  expanding, 
probably  at  a  higher  rate  than  the  1.8  per¬ 
cent  mentioned  above.  Unpublished  NMPS 
data  (Deuel,  pers,  comm.)  indicate  that 
marine  recreational  fishermen  nationwide 
may  have  numbered  20  million  in  1975,  over 
twice  the  number  reported  for  1970.  Esti¬ 
mates  in  1977  by  six  Southeastern  States 
show  an  average  annual  increase  of  25  per¬ 
cent  has  occurred  in  the  number  of  regis¬ 
tered  vessels  capable  of  fishing  for  billfish 
in  the  last  five  years  (Table  4).  These  in¬ 
creases  suggest  that  the  domestic  fishermen 
are  capable  of  taking  increased  numbers  of 
sharks  and  billfish.  Therefore,  in  determin¬ 
ing  current  U.S.  capacity  (estimate  of  capa¬ 
bility  and  intent  to  catch  in  1978),  the 
higher  figures  from  the  1974  ranges  speci¬ 
fied  in  Tables  9,  10,  and  11  were  used  to  give 
the  best  estimate  of  U.S.  capacity  for  1978. 

The  OY’s  for  blue  marlin,  white  marlin, 
and  sailfish/spearfish  were  determined  by 
calculating  the  percent  of  total  catch  of 
these  species  from  the  western  North  Atlan¬ 
tic  that  occurred  within  the  PCZ  and  taking 
that  percent  of  MSY  as  OY  for  the  PCZ. 
This  assumes  that  OY  for  the  western 
North  Atlantic  would  be  equal  to  MSY;  a 
reasonable  assumption  since  the  stocks  are 
not  being  over  fished  but  are  at  or  near  full 
exploitation.  Total  catch  and  catch  within 
the  PCZ  were  calculated  by  averaging  do¬ 
mestic  and  foreign  catches  for  the  period 
1964  through  1974. 

Por  sharks  and  swordfish,  a  different  ra¬ 
tionale  was  used.  Sharks  and  swordfish  are 
more  densely  concentrated  over  the  conti¬ 
nental  shelves  within  the  PCZ  than  in  the 
open  ocean  outside  the  PCZ  and  generally 
have  more  localized  distributions.  Intensive 
fishing  in  the  PCZ  could  result  in  harvest¬ 
ing  a  large  portion  of  the  MSY  for  the 
entire  western  North  Atlantic  and  could  det¬ 
rimentally  impact  shark  and  swordfish 
stocks.  Therefore,  the  OY's  were  modified 
downward  from  the  MSY’s  to  compensate 
for  these  factors  on  the  basis  of  the  percent¬ 
age  of  the  western  North  Atlantic  contained 
in  the  U.S.  PCZ.  Since  the  PCZ  is  15  percent 
of  the  total  western  North  Atlantic,  the 
OY’s  were  set  at  15  percent  of  the  MSY. 
The  OY’s  for  billfishes  and  sharks  were  de¬ 
signed  to  prevent  overfishing  and  maintain 
the  MSY,  recognizing  the  level  of  fishing 
both  within  and  without  the  PCZ  in  1978. 

b.  Total  allowable  level  of  foreign  fishing. 
Since  the  domestic  capacity  is  equal  to  the 
OY  for  all  billfish  species,  there  is  no  sur¬ 


plus  available  for  foreign  fishing.  The 
TALPP  for  sharks  is  the  difference  between 
OY  and  the  U.S.  capabity,  or  1,150  m.t. 
When  this  TALPP  is  reached,  no  surplus  is 
declared  for  all  shark  species  and  a  no  re¬ 
tention  policy  exists. 

4.  Conservation  and  Management  Measures 
Applicable  to  Foreign  Fisheries 

a.  Data  to  be  reported  by  foreign  fishery: 

(1)  Units  for  measuring  and  reporting  catch. 

While  fishing  within  the  PCZ,  each  for¬ 
eign  fishing  vessel  will  be  required  to  main¬ 
tain  a  daily  fishing  log  that  records:  name 
and  identification  number  of  vessel;  name  of 
captain;  date;  midday  fishing  location 
(within  0.1°  latitude  and  longitude);  number 
of  hooks  set;  number  of  each  species  of  bill¬ 
fish  (must  separate  sailfish  and  spearfish) 
and  total  number  and  estimated  aggregate 
weight  of  sharks  caught. 

(2)  Time  requirement  for  reporting.  A 
report  listing  catch  and  effort  with  gear  ca¬ 
pable  of  taking  billfishes  and  sharks  by  time 
and  area  strata  will  be  forwarded  to  the 
proper  authority  at  least  monthly. 

b.  Zones  and/or  periods  of  limited  foreign 
fishing:  (1)  Vessel  limitations:  None;  (2) 
Gear  limitations:  None;  (3)  Area  limitations: 
None. 

c.  Catch  limitations:  The  catch  limitations 
are  as  follows:  (1)  to  prohibit  the  retention 
of  all  billfishes  caught  within  the  PCZ.  In 
addition,  all  billfishes  taken  shall  not  be  re¬ 
moved  from  the  water  and  shall  be  released 
in  such  a  manner  as  to  ensure  maximum 
probability  of  survival.  (2)  when  the  aggre¬ 
gate  catch  of  sharks  by  foreign  vessels 
reaches  the  TALPP  as  set  out  in  Table  13, 
the  same  non-retention  provisions  which 
apply  to  billfishes  shall  apply  to  sharks. 

d.  Other  limitaions,  conditions,  and  re¬ 
quirements  for  foreign  vessels  catching  bill¬ 
fishes  and  sharks:  (1)  Each  foreign  vessel 
iishing'  in  the  Pishery  Conservation  Zone 
must  have  a  valid  permit  issued  by  the  Sec¬ 
retary  of  Commerce. 

(2)  Each  vessel  entering  the  PCZ  to 
engage  in  fishing  must  check  in  by  radio  or 
port  call  with  U.S.  regulatory  authorities, 
and  check  out  upon  leaving  the  area. 

(3)  U.S.  observers  shall  have  boarding 
privileges  and  the  full  right  to  observe, 
sample  all  catches,  tag  fish,  and  inspect 
both  fishing  operations  and  cargo  at  any 
time  without  prior  announcement  on  all  for¬ 
eign  vessels  fishing  within  the  PCZ. 

(4)  Any  billfishes  or  sharks  (or  parts 
thereof)  observed  aboard  a  foreign  vessel 
fishing  within  the  PCZ  will  be  presumed  to 
have  been  caught  within  the  PCZ,  unless 
such  vessel  has  made  arrangements  with  the 
appropriate  U.S.  enforcement  authority 
prior  to  entering  the  PCZ  to  ensure  that  the 
billfish  or  sharks  on  board  are  identified  as 
having  been  taken  outside  200  miles. 

(5)  No  foreign  fishing  vessel  shall  inten¬ 
tionally  discard  gear  that  could  cause  an  en¬ 
vironmental  or  navigational  hazard. 

e.  Costal  State  fishery  conservation  and 
management  measures  recommended  for  in- 


‘The  term  fishing  is  defined  in  Sec.  3(10) 
of  the  PCM  A  as  (A)  the  catching,  taking  or 
harvesting  of  fish;  (B)  the  attempted  catch¬ 
ing,  taking,  or  harvesting  of  fish;  (C>  any 
other  activity  which  can  reasonably  be  ex¬ 
pected  to  result  in  the  catching,  taking,  or 
harvesting  of  fish;  or  (D)  any  operations  at 
sea  in  support  of,  or  in  preparation  for  any 
activity  described  in  subparagraphs  (A) 
through  (C).  Such  terms  do  not  include  any 
scientific  research  activity  which  is  conduct¬ 
ed  by  a  scientific  research  vessel. 


corporation  into  this  plan:  None. 

f.  Other  measures: 

(1)  It  is  recommended  that  an  effective  co¬ 
operative  billfish  and  shark  tagging  pro¬ 
gram  be  established  with  foreign  nations 
conducting  fishing  operations  within  the 
PCZ  and  the  National  marine  Pisheries  Ser¬ 
vice. 

(2)  It  is  recommended  that  an  internation¬ 
al  plan  for  regulation  of  billfishes  and 
sharks  be  developed  and  implemented  under 
the  auspices  of  an  international  organiza¬ 
tion  such  as  ICCAT. 

g.  Relationship  of  conservation  and  man¬ 
agement  measures  to  conservation  needs: 

As  previously  emphasized,  a  limited  scien¬ 
tific  base  now  exists  with  which  stock  analy¬ 
sis  can  be  made  for  billfishes  and  pelagic 
sharks.  Most  stocks  of  billfishes  appear  to 
range  well  outside  the  U.S.  PCZ  and  are 
subject  to  exploitation  by  foreign  longljne 
fisheries.  At  present,  there  is  no  interna¬ 
tional  program  to  manage  and  conserve 
these  stocks. 

In  view  of  these  facts,  the  measures  devel¬ 
oped  in  this  plan  are  designed  both  to  regu¬ 
late  the  catching,  taking,  or  harvesting  of 
billfishes  and  sharks  by  foreign  vessels 
within  the  PCZ  and  to  prohibit  the  reten¬ 
tion  of  any  billfishes  and.  when  the  TALPP 
has  been  reached,  sharks  so  caught. 

The  NMPS  considered  excluding  three 
species  of  sharks  (blue,  mako,  and  porbea¬ 
gle)  because  of  the  possibility  of  overfishing 
these  species  and  their  importance  to  the 
U.S.  recreational  fishery.  A  decision  was 
made  not  to  exclude  these  species  from  the 
TALPP  since  status  of  the  stocks  data  are 
limited  and  we  did  not  want  to  place  an 
undue  burden  on  foreign  fishermen.  Gener¬ 
ally,  blue  and  porbeagle  sharks  are  not 
taken  south  of  Cape  Hatteras.  The  first  few 
months  of  foreign  fishing  is  south  of  Cape 
Hatteras,  diminishing  the  possibility  of 
these  species  being  taken  before  the  TALPP 
is  reached. 

h.  Relationships  of  conservation  and  man¬ 
agement  measures  to  national  standards; 

The  recommended  management  measures 
proposed  in  this  plan  are  fully  consistent 
with  the  national  standards  for  fishery  con¬ 
servation  and  management  as  outlined  in 
'  Pub.  L.  94-265  (Title  III,  sec.  301):  in  that 
(1)  they  attempt  to  prevent  overfishing,  (2) 
they  are  based  on  the  best  scientific  infor¬ 
mation  available.  (3)  the  stocks  are  managed 
in  the  PCZ  with  attention  to  their  occur- 
ance  throughout  their  ranges.  (4)  they  do 
not  apply  to  U.S.  citizens  and  thus  do  not 
discriminate  between  residents  of  different 
states,  (5)  they  promote  more  efficient  use 
of  the  stocks  by  domestic  fishermen.  (6) 
they  allow  for  variations  among,  and  contin¬ 
gencies  in,  fisheries,  fishery  resources,  and 
catches,  and  (7)  they  are  designed  to  mini¬ 
mize  management  costs. 

i.  Approximate  costs  of  conservation  and 
management  measures: 

It  is  estimated  that  4  man-years  will  be  re¬ 
quired  by  NMPS  to  adequately  monitor  for¬ 
eign  activities  concerned  with  this  plan  and 
enforce  fishing  regulations  off  the  U.S.  Gulf 
and  Atlantic  coasts.  An  additional  man-year 
will  be  required  for  Puerto  Rico  and  the 
Virgin  Islands.  Salary  and  support  costs  for 
enforcement  and  management  agents  are 
estimated  by  NMPS  for  enforcement  and 
does  not  include  other  NMPS  costs  associat¬ 
ed  with  management,  such  as  scientific  re¬ 
search  and  data  handling,  cost  to  other  Ped- 
eral  or  State  agencies  such  as  patrol  vessel 
operating  expenses,  or  cost  of  observers, 
which  will  be  borne  by  the  foreign  govern¬ 
ment. 
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FIGURE  7.  A  historical  catch-relative  effort  plot  aod  Schaefer  yield  curve 
for  tvhite  irarlin  in  the  ivestem  North  Atlantic  assiining  the 
recreationad  catch. 


FIGURE  10.  A  histaorical  catch-relative  effort  plot  ard  Schaefer  yi« 
•  for  pelagic  sharks  harvested  by  recreational  and  ccntien 
‘£ishern«n  in  the  North  Atlantic. 
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TABLE  1.  Catch  of  billfishes  by  the  Japanese  longlins  fishery,  1956-1974^ 
in  the  entire  Atlantic  Ocean  (Ref.;  Japanase  Far  Seas  Fishery 
Laboratory  data) . 


Hooks 

White 

Blue 

Sallflsh 

Year 

(1.000) 

Marlin 

Marlin 

Swordfish 

Spearf ish 

■1,000*8  of  fish - - - - - 


1956 

131 

1 

- 

- 

- 

1957 

2,334 

1 

9 

1 

u 

1953 

3,000 

1 

10 

1 

4 

1959 

15,311 

7 

23 

2 

6 

1960 

20,725 

11 

27 

3 

12 

1961 

26,669 

39 

43 

11 

28 

1962 

54,104 

111 

111. 

19 

67 

;963 

55,004 

87 

96 

24 

51 

1964 

84,998 

163 

84 

31 

118 

1965 

97,581 

129 

45 

44 

118 

1966 

53,814 

89 

22 

22 

65 

1967 

31,154 

43 

11 

16 

59 

1968 

30,247 

43 

9 

17 

52 

1969 

29,676 

27 

14 

57 

23 

1970 

41,580 

32 

11 

57 

39 

1971 

55,873 

36 

13 

29 

23 

1972 

44,139 

15 

5 

32 

11 

1973 

35,976 

13 

5 

20 

8 

1974 

38,495 

12 

4 

25 

7 

Table  2. 

Estimated  catch 

in  number  of 

billfishes  (excluding  swordfish) 

by  Atlantic  longline  fisheries  other  than  Japan  (mainly  South  Korea 
and  Taiwan),  1957-1973  (from  Kikawa  and  Honma,  1975). 


iJhite 

Blue  • 

Sailfish 

Year 

Marlin 

Marlin 

and  Spearf ish 

1957 

0 

0 

0 

1958 

0 

0 

0 

1959 

0 

0 

0 

1960 

0 

0 

0 

1961 

3,591 

1,464 

7,002 

1962 

4,793 

1,953 

9,336 

1953 

7,13) 

2,929 

14,004 

1964 

4,739 

1,953 

9,336 

1965 

7,183 

■  2,929 

14,004 

1966 

8,383 

3,417 

16,338 

1967 

28,732 

11,715. 

56,016 

1958 

40,704 

16,596 

79,356 

196“ 

45,493 

18,549 

88,692 

1970 

44,296 

18,061 

86,358 

1971 

49,085 

20,013 

95,694 

1972 

51,479 

20,990 

100,362 

1973 

52,676 

21,478 

102,696 

Table  3.  Li 

endings  cf 

svjordfish,  1950- 

IT*  3* 

.rjgs,  1350-70,  are 

from  Fisher. 

Les  of  the 

United  States  19 

50-70*  Statisti 

-cs  for  other  cou.-*.cr; 

end  far  the 

United  Sea 

tes  fram  1S71-74 

era  from  IC::A.F 

Statistical  sullati: 

Country 

United 

German 

Year 

States 

Canada 

Poland 

Democratic  i 

19c0 

460 

266 

1961 

409 

1,862 

1952 

425 

2,379 

— 

— 

1963 

1,252 

8,510 

— 

— 

1954 

1,313 

7,195 

— 

— 

1955 

1.229 

1,374 

— 

— 

1956 

591 

4,245 

— 

— 

1957 

475 

4,795 

— 

1968 

364 

NA 

— 

1969 

132 

4,300 

— 

— 

1970 

273 

453 

— 

1971 

32 

•  • 

1972 

87 

— 

1973 

203 

14 

74 

5 

1974 

578 

2 

— 

— 
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Table  4.  Estimates  oF  number  of  vessels  capable  of  fishing  for  bllJClchea.  Data  obtained 
from  state  conservation  agency  employees  (1977), 


Present  number  of  Growth  in  percent  over 

billfish  vessels  the  last  five  years 


Respondent 

Private 

Charter 

Private 

Charter 

Texas 

Jim  Stevens 

4,000 

300 

300 

200 

Louisiana 

William  Ferret 

101 

10 

30 

0 

Mississippi 

Alabama 

Florida 

John  Jolly 

125,000 

1,000 

120 

50 

Georgia 

Larry  Smith 

350 

15 

300 

200 

South  Carolina 

David  Cupka 

350 

32 

180 

20 

North  Carolina 

Michael  Street 

259 

25 

83 

38 

Total 

130,060 

1,302 

Table  5  ,  lleported  foreign  longline  vessels 

fishing  for  tuna  in  Fishery  Conservation 

Zone  In 

Southeast  Region.  (Source:  Enforcement  Division 

,  NhD'S, 

Suutlicnst  Region.) 

Esc  Liiiatcd 

No.  of 

Fishing 

Catch/ 

Yo.ir  Area 

Month 

Norlonnlltv 

Vessels 

Days 

Vessel -Dav 

Tot.ll  C.icch* 

1973  Southern  mid- 

Oct. 

Japanese 

6 

180 

4,900 

882,000 

Atlantic  coast 

Nov, 

II 

6 

180 

4,900 

882.000 

1,764,000 

Northern  Gulf 

June 

II 

1 

30 

4,900 

147,000 

of  Mexico 

July 

II 

2 

60 

'  4,900 

294,000 

Aug. 

II 

2 

60 

4,900 

294.000 

735.000 

1974  Southern  mid- 

Aug. 

II 

3 

90 

6,000 

540,000 

Atlantic  coast 

Sept. 

It 

10 

300 

6,000 

1,800,000 

Oct. 

11 

15 

450 

6,000 

2 . VOO . 000 
5,040,000 

Northern  Gulf 

Aug. 

II 

1 

30 

6,000 

180,000 

of  Mexico 

Sept. 

11 

1 

30 

6,000 

180.000 

360,000 

1975  Southern  mid- 

Aug. 

II 

6 

180 

6,000 

1,080,000 

Atlantic  coast 

Sept. 

II 

14 

420 

6,000 

2,520,000 

Oct. 

II 

8 

240 

.6,000 

1  .440.000 

5,040,000  ' 

Northern  Gulf 

.Tune 

tl 

13 

390 

3,000 

1,170,000 

of  Mexico 

July 

tl 

13 

390 

3,000 

1.170,000 

2,340,000  ■■ 

^'Includes  tuna,  billfishes,  sharks.  Weight  in  pounds* 
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Tabic  6. 

Numbers  and  sizes  of  Canadian  vessels  landing  at  least  some 

swordfish  in 

the  years  1958-70 

(harpoon 

and  longline)  (from 

Caddy,  1976). 

Tonnaae  class 

Year 

26-50 

5i-150 

151+ 

Total 

1968 

27 

73 

10 

110 

196S 

21 

72 

7 

100 

1970 

19 

69 

9 

97 

Table  7. 

Results  cf  doclfarvd  fcourname.nt  s 

ampling 

suT'/eys  by  the  h'atiorial 

tiarir.e  Fi 

sharies  Ser'/ice  Ccsanic  Game  Fish 

,  Ir.vesti 

g  atic ns  ,  1S7 1-  7  5 

NlLmber  Hocked 

Year 

Boats 

Sampled 

Ko'ors 

Fished  Boat  Days 

Blue 

Msurlin 

White 
Harl in 

Sallf 

197 1 

231 

12,439.1 

1,554.9 

260 

497 

481 

1972 

1,500 

42,997.4 

5,374.7 

675 

701 

1,047 

1973 

1,273 

25,055.4 

3,131.9 

716 

724 

842 

1974 

1,311 

30,343.2 

3,792.9 

854 

1,163 

1,040 

1975 

1,671 

35,723 

4,466.1 

879 

1,770 

2,093 

Table 

8.  MSY  estimates  for  billfish 

and  sharks 

for  the  Northwest  Atlantic 

(North  of  the  equator  and  west  of  longitude). 


MSY 


Metric 
-  Tons 

Number  of 
Fish 

Blue  Marlin  ^ 

A,  000 

40,000-50,000 

VJhite  Marlin  ^ 

1,900 

67,000-76,000 

Sailfish/ 

Spearfish 

' 

560 

48,000 

2 

Swordfish 

3,800 

Sharks  ^ 

41,000 

1  Based  on  total  longline  catch  and  the  low  estimates  of  U.S, 
recreational  catch  (Tables  9,  10,  11). 

2  Based  on  total  commercial  catch. 

3  Based  on  total  longline  catch  and  an  estimate  of  U.S.  recreational 
catch. 
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T.\m.n  9.  Eatimafcd  Yearly  Ileraovals  (metric  tons)  of  Blue  Marlin  from  the  Atlantic  Ocean  North  of  the  Equator  am!  V.'est  of 
AO  Degrees  1/  and  Values  ot  the  Catch  Per  Unit  of  Effort  Index  Used  to  Calculate  Relative  Effort. 

LOXCLIN’E  COUNTRIES  U.S.  RECREATIONAL  TOTAL 


2/ 

JAPA.';- 

TAlWA-i^^ 

d 

U 

VENEZUELA-^ 

TOTAL^' 

LOW  - 

HIoii 

LO!.- 

HIGH 

IND'.M 

Cl'L'E 

124 

2838 

598 

592 

19C4 

1974 

722 

3408 

2088 

4862 

1.303 

1.232. 

19'.  2 

1993 

2.9E3 

— - 

-- 

6SB 

21U] 

4786 

6309 

3025 

1509 

1916 

60 

420 

1980 

765 

2554 

2745 

4534 

1.306 

1597 

290 

215 

1160 

— — 

1665 

1012 

3404 

2677 

5069 

.534 

:?is 

342 

414 

800 

300 

1583 

864 

2907 

2447 

4490 

.819 

593 

294 

600 

400 

1896 

1070 

3611 

2966 

5507 

2.254 

19T0 

715 

392 

300 

400 

1807 

1049 

347S 

2356 

5285 

1.002 

1'.':: 

•203 

ISO 

300 

500 

2188 

917 

305  1 

3105 

524 1 

:  .430 

1972 

251 

258 

J50 

600 

1259 

981 

3249 

2240 

4503 

1.533 

1573 

245 

157 

130 

300 

1194 

1072 

3572 

2266 

4766 

1.126 

:9T4 

259 

248 

300 

70 

077 

1200 

390d 

2077 

4735 

0.373 

\t  Est exclude  allou.ancc  (or  removals  by  countries  such  as  Guadeloupe  .mJ  Martinique  which  are  rot 
ri.-'!)era  of  ICC.IT  and  either  do  not  report  billflsh  landings  to  FAO  or  report  blllflsh  with  oaspucllied 
f.M..-i-l ike  iishes. 

:7  llio'.e  Atlantic  catch  In  ueight  according  to  ICCAT  apportioned  to  the  Vic-:t>rn  North  Atlantic  accord i 
to  the  proporc ion 'of  blue  tr.irllii,  by  number,  taken  within  tha  arci  . 

3/  UTiole  Atlantic  catch  of  blllflsh  in  weight  apportioned  to  species  assumini;  that  the  species  conr-oslcion 
of  the  Taiwanese  billfish  catch  by  weight  is  identical  to  that  of  Japan,  Apportionment  to  western  North 
Atlantic  is  according  to  the  proportion,  by  number,  of  blue  marlin  taken  in  the  area  by  Japan, 
y  ICCAT  weight  statistics  apportioned  by  areal  distribution  of  FAO. 
jl  As  reported  to  FAO,  except  for  1974 
/;/  litledcs  landings  by  Panama  and  Korea  In  some  years. 

//  Estfi-ures  frea  Otto,  Zuboy,  and  Sakagawa  (1977)  -  unpublished  report. 


.Alil.E  10.  iscimated  Yearly  Removals  (metric  tons)  of  White  Marlin  from  the  Atlantic  Ocean  North  of  the  Equaior  and  West 
of  40  Degrees  1/  and  Values  of  the  Catch  Per  Unit  of  Effort  Index  Used  to  Calculate  Relative  Effuii. 


LONCLINE  COUNTRIES  U.S.  RECREATIOHAI.  TOTAL 


L-i?. 

JAPAX-^ 

TAIL'AN^^  VENEZUELA-^ 

TOTAL 

tOM-^ 

LOW 

lITCtI 

i;:oEy. 

CI'UE 

1900 

17 

____ 

17 

195 

650 

212 

667 

.074 

1661 

6 

6 

193 

647 

199 

653 

.003 

1662 

'180 

180 

239 

800 

419 

980 

.233 

1563 

658 

— - 

658 

206 

829 

864 

1487 

.554 

1964 

1398 

1398 

226 

751 

1624 

2149 

.821 

1905 

1635 

1635 

245 

818 

1880 

2453 

1.810 

1966 

1531 

12 

1533 

244 

812 

1777 

2345 

3.501 

1967 

134 

32 

— 

166 

262 

876 

428 

1024 

.999 

1563 

248 

111 

30 

389 

282 

940 

671 

1329 

1.32J 

1969 

443 

221 

40 

704 

244 

815 

948 

1519 

.900 

1970 

398 

145 

40 

583 

336 

1120 

919 

1703 

•.971 

899 

296 

50 

1245 

305 

1018 

1550 

2263 

.  372^ 

1972 

274 

439 

0 

713 

319 

1066 

1032 

1779 

,294 

1973 

399 

148 

0 

547 

336 

1118 

883 

1665 

.561 

1574 

411 

349 

9 

769 

350 

1174 

1119 

1943 

.343 

\_l  Estimates  exclude  allowance 

for  removals  by  countries 

such  as 

Cuadcliiupa 

and  Martinique,  which 

arc  not 

members  of  ICCAT  and  cither  do  not  report  blllflsh  landings  to  FAO  or  report  billfish  with  unspecified 
tuna-like,  fishes. 

2/  Whole  Atlantic  catch  in  welgltt  according  to  ICCAT  apportioned  to  thewestern  North  Atlantic  according 
to  the  proportion  of  white  n.arlln,  by  number,  taken  within  the  area  by  Japan. 

2/  I'liolc  Atlantic  catch  of  billfish  In  weight  apportioned  to  species  assuming  that  the  species  composition  of 

the  Taiwanese  billfish  catch  by  weight  Is  Identical  to  that  of  Japan.  Apporlionmeiil  to  western  Norrii  AtImtl' 
is  according  to  the  proportion,  by  number,  of  white  marlin  taken  In  the  area  by  Taiwan. 

4/  T!ie  differ,:ncc  between  total  billfish  reported  to  ICCAT  and  blue  marlin  reported  to  FAO  was  assumed  tn  be 
I'l  ptreent  white  marlin  and  50  percent  salifish. 

3/  Estimates  from  Otto,  Zuboy,'  iind  Sakagawa  (1977)  —  unpublished  report. 
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TABLE  Estimated  Yearly  Removals  (metric  tons)  of  Sallflsh  from  the  Atlantic  Ocean  North  of  the  Equator  and  West 
of  40  Degrees  \l  and  Values  of  Catch  Per  Unit  of  Effort  Index  Used  to  Calculate  Relative  Effort. 


LOXCLINE  COUNTRIES  *  U.5.  RECREATIONAL  TOTAL 


YcAR 

JAPA-V^^ 

TAIWAN^^ 

VENEZUELA-^^. 

TOTAL 

LOW 

HIGH 

LOW 

HIGH 

INDEX 

CPUE 

1S60 

18 

— 

18 

172 

574 

190 

592 

.020 

1961 

1962 

14 

— — 

— 

14 

245 

821 

259 

835 

.549 

1963 

124 

— — 

— 

124 

264 

882 

3B8 

1006 

.122 

1964 

406 

— 

406 

312 

1035 

718 

1441 

.470 

1965 

812 

— 

812 

.187 

622 

999 

1434 

.572 

1966 

499 

5 

504 

293 

979 

797 

1483 

.483 

1967 

75 

19 

.... 

94 

107 

356 

201 

450 

.117 

1963 

140 

61 

30 

231 

261 

870 

492 

1101 

.253 

i969 

137 

20 

40 

197 

260 

863 

457 

1060 

.388 

1970 

242 

186 

40 

468 

356 

1185 

824 

1653 

.654 

1971 

305 

58 

50 

413 

277 

924 

690 

1337 

.203 

1972 

107 

9 

0 

116 

264 

879 

380 

995 

.501 

1973 

84 

12 

0 

96 

263 

875 

359 

971 

.122 

1974 

172 

35 

9 

216 

351 

1167 

567 

1383 

.405 

\l  Estimates  exclude  allowance  for  removals  by  countries  such  as  Guadeloujjc  and  Martinique, 'which  are  not 
members  of  ICCAT  and  either  do  not  report  blllflsh  landings  to  FAO  or  report  blllflsh  ul:h  unspecified 
tuna-like  fishes.  • 

2J  Lliolc  Atlantic  catch  In  veighc  according  to  ICCAT  apportioned  to  the  Lescern  North  Atlantic  according 
to  the  proportion  of  sailfish,  by  number,  taken  within  the  area.  Japaiiesc  do  not  separate  sailfish  and 
spearfish  in  their  statistics;  spearflsh  landings  are- considered  minor. 

2/  LTiolc  Atlantic  catch  of  blllflsh  In  weight  apportioned  to  species  assuming  that  the  species  rixposltion 
of  the  Taiwanese  blllflsh  catch  by  weight  Is  Identical  to  that  of  Jap.m.  Apportionment  to  western  North 
Atlantic  is  according  to  the  proportion,  by  number,  of  sailfish  taken  in  the  area  by  Taiwan. 

4/  The  difference  between  total'  billfish  reported  to  ICCAT  and  blue  marlin  reported  to  F.'.C  was  a‘'sunied  to  be 
30  percent  white  marlin  and  60  percent  sailfish. 

5/  F.ncliaates  from  Otto.  Eubov.  and  Sakaenwa  fl077i  -  itm-M.m -tcK/..!  ../...rt-i* 


Table  12.  Effort  in  number  of  hooUs.  nu-eber  of  vessel  d.iys*  and  catch  in 
number  of  fish  by  the  Japanese  longline  fishery.  1961-1970.  in  the  Gulf  of 
Mexico,  the  western  North  Atlantic,  and  off  Puerto  Rico  and  the  Virgin 
Islands  uithin  200  miles  of  the  U.S.  coast.  (QM  =  blue  marlin,  ISl  =  uhite 
marlin.  SU  =  swordfish.  Sf  =  sailfish/spearfish.)'  Marsdr  a  squares  included 
are  0034,  0792,  0313,  0310,  0623,  0300,  0320,  1162,  1163,  1160,  1171,  1312, 
end  1321. 


CUtF  or  tlEXlCO. 


Number 

Vessel 

VcRr 

of  Hooks 

Days 

BM 

§L  Total 

1954 

610.336 

205 

1,103 

2,512 

143 

587  4.345 

1955 

536.791 

163 

1,392 

3.425 

33 

722  5,622 

1956 

0 

. 

. 

. 

1967 

103,997 

52 

•  135 

561 

65 

41  822 

1968 

101,990 

51 

102 

396 

18 

27  543 

1959 

61,201 

21 

28 

153 

11 

59  251 

1970 

392,610 

198 

331 

2,976 

310 

1,604  5,041 

1971 

1,053,765 

527 

490 

5,089. 

424 

4,226  10,229 

1972 

949,670 

475 

293 

3,204  ' 

381 

910  .  4,788 

1973 

658,876 

329 

273 

3,761 

165 

2,228  6,427 

1976 

700.629 

350 

354 

2,113 

341 

1.379  4.187 

1970-76 

Witmx. 

751,027 

376 

348 

3,428 

288 

2,069  6,134 

ATLANTIC 

1966 

730,602 

365 

1,726 

3,247 

62 

496  5,531 

1965 

2,009,116 

1,005 

1,033 

5,519 

BC9 

423  7,764 

1966 

1,188,536 

•  594 

712 

4,912 

199 

1,052  6,875 

1967 

243.602 

122 

76 

267 

13 

49  410 

1953 

133,763 

67 

59 

572 

23 

120  882 

1969 

155,639 

76 

343 

253 

11 

542  1,129 

1970 

974.340 

487 

80 

1,827 

741 

597  3,245 

1971 

6,180,180 

3,090 

1,200 

10,581 

4,723 

877  17,381 

1972 

3,036,246 

1,518 

607 

2,434 

1,950 

362  5.353 

1973 

3,044,545 

1,922 

590 

4,020 

2,486 

380  7.475 

1974 

1.090.548 

945 

735 

2,140 

2,334 

962  6.171 

1970-76 

xunAce 

3,156,172 

1,592 

642 

4,200 

2,447 

636  7,925 

PUERTO 

RICO  - 

VIRCIM  ISLANDS 

Number 

Vessel 

Y^or 

of  Kook5_ 

D.TVS 

111 

SW 

SF  Toral 

1970 

567,846 

284  1, 

,437 

l.ASS 

55 

123  3.070 

1971 

526,473 

2u3 

791 

903 

61 

160  1,897 

1972 

0 

0 

0 

0 

0 

0  0 

1973 

0 

0 

0 

0 

0 

0  0 

1976 

39.232 

20  S2 

44 

12 

,  66  204 

1970-74 

AVERAGE 

226,710 

1^3 

462 

481 

26 

66  1,036 
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(FCZ),  U.S.  capacity, 


TALFF 

0 

0 

0 

0 

1,150 


l!  All  values  in  metric  tons 

2/  For  Western  North  Atlantic  (from  Section  II.C.2.b.) 

2J  Explanation  in  Section  II.C.3.a. 

From  Tables  9,  10,  and  11;  estimated  removal  by  U.S.  recreational  fisheries 

5_/  The  1964  catch  was  used  as  an  indication  of  capacity  because  much  of  the  statch  in  recent  yeais 
has  gone  unreported. 

_6/  FCZ  area  is  approximately  15%  of  Western  North  Atlantic,  for  reasons  explained  in  section  II.C.3.a. 
OY  for  FCZ  is  estimated  as  15%  of  MSY 

V  This  value  is  derived  from  the  recreational  catch  of  9,917  M.T.  in  1974  (De  ue],pers.  comm. )  which 
is  estimated  as  50%  pelagic  sharks  or  ca.  5,000  M.T. 
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Table  13.  Maximum  sustainable  yield 

(western  North  Atlantic),  optimum  yield 

1/ 

and  TALFF 

Species 

MSY  - 

U.S.  Capacity  fl9781 

4/ 

Blue  marlin 

4,000 

2520 

3,908 

4/ 

White  marlin 

1,900 

1159 

1,174 

4/ 

Sail fish/ Spear fish 

960 

604 

1,167 

6/ 

5/ 

Swordfish 

5,800 

870 

1,387 

Sharks 

41;000 

6,150 

5,000 
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